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4BHIMin^fkE««{E 1 TS 6 - 18 
















mmmsm^^MLmL 1 tb 6 - is 






'C72)5BW« 










fiMWIRrtr**KS«a: 1 TB 6 - 18 






a4) km a 





(54) (%9J®«M £^#-f8^o=yKRtf8fi 



(57) [£»] 

imm &mtmmtmtzmom3 a., 3bs#i, 

rt6Btf<$&Tifii;fcSn3§l§4 a, 4 bOrtflJfcifiSiHB 
EI$tMi®tt7a. 7 btmmW>%? 8 a. 8 b 
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(2) 

1 

onm tmz&mm? t zwtmz z. t mm t +zm 

ts tvbmotomtz&fam&fvmm mm 
t mg&mmm? 1 1 mit z. t mm ttztmm 

[»*B4] fflBSSlctt. SM3«»l*itcWI3tt#* 

ft It, HiJi2iSi : &MIi^£ijrem@<fc'3fii(f20HPMJ 
tCiEB l/fcii t -r^iS^JS 1 SB«©H«£4 • i» 

©a*® i tffiomm - mm^-y bmntc 
ztmrntrmm* • tmmm, 

i28©£t^4-^83&gie. 

[5SE©i¥ffl&sftsi!] 5» 

[000 1] 
[0 0 0 2] 

«»*«©«£. mmmteztbTftmzzQfttin 

[0 0 0 3] RJK»K&S»5fc*©^jt©-otL. 
T, II*: r*HKfettSTTSS3W©SB 

%j , Therapeutic Research, v 
G 1. 10, no. 3. 1 9 8 9, ppl69 (8 8 
9) ~1 8 0 (9 0 0) CE«StlTV>5<*>h7* 
P—tf (iootophorese/iontophoresis) fcffWSlS^fji 50 



®II¥6-7 0 9 8 7 

2 . . • - 

[0004] 4*>b-?tu— m, -rt>¥A»sfc 
-S©flSli&fcT;&3 ( nsgttMj . fflms, l 9 

7 4^4fl 1 0BXfr#M) . JlflK*>h7*l/— tf 
tt. H6fcjR-r.fc5fc, XfW3S*3ttfc«|g3 1 a, 
3 1bfc«ffi3 2a, 3 2 b£&tt. &Sffi3 2 a, 3 

2 bfc»tt«ttJift4*.* litest). fflMM6«ft 
j}®\z®oTfcmAtor&®i<itz. Ttet>*>. mzfi 

«lfcft*i2RM«M3 2bflt:. *&. UlCffittbfc 
«jSOTffit|®3 2 a»C&E)U HOSft©^-^ 
85(C®lR$n^#ICiltfn-i). £©1';ir>r-7*W-i? 

■5. L*>Lfc*t6, -i*>b7*l>— tffciS^Ttt, A 

«^IllC«fc*£«©£l!ift#*fc<&S©T, £&© 
Sffitfitt. ##©&#, 5Sff©Wfc. JbK©« 
S9JMb&J|fr&T l &JI«l©a#fi«J«fl:UTU*V>, Sfe 

«Lfc«ft©a#*tr#a^tn55p«^«j**. 

[0 0 0 5] ?&«fcifeaoT»#©ttffi*lteSt 
HRWa«aE©&»CjliiaKf©fls}SStE8it 

stiiWfftonTwsaJ. ^©«^©a5«(i-«gi-tt» 
2>s«tt)***ff5ti:t)teaiM^ife©sn*sfes. n 

**«C5ttt>Kffi9i©»*«Aflrfc»Bm»*tv>5 

[0 0 0 6] ±jfil/fc'f*>h7*l'— 

nside OutJ, SCIENTIFIC AME 
R I CAN, November 1991, pp93~ 
9 4 fcEttSftTto***. @a*»fc*W-Ctt+»feS© 

[0 0 0 7] 
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( 

3 

[0 0 0 8] 

[0 0 0 9] &fc, *an©Ktttt4a=9 ftjf 

co o i o] &j» 

&3&©rt«ll;:iI8S«EE8JlDffl ©«ffi t jgtftSftiS? t 

toon] tte*sfci& fflBMrticfflBttttett 
^^©sa^sam-s^at-ci**,, . ; 

[0 0 12] Sfc, ra«flttte«S®33K<E>rtfllC 

[00133 *aw©si*jft# • ft&snagg 

fit, ftii©gS->-h±lC. '>*<tfe-^©±g3*ffe 
[0 0 14] *&, WIB*S©S^->- h±fc. mia# 

[0 0 15] 

«©SBi6#3;T?i&#HJ LI <&•?>. $fcjB*tt©Stt 

iz£?>. fit>*«fijK©Kv>&jtaffi©ajiBL*Ht&A 

«»fift ©«#«»«#&*. U S)t©a®*tffliBHca 
5 r tRy&«t©Sffi©Sffittffl4>ji»|»35Sn<5 £t\z 

t> €f ©* « totuHmaMuuuiufim* uoi>-e&%. 
*bsn. *is©«^fiSi7j«fi^©^av»a5«ft)9©s 



) #l»¥6-7 0 9 8 7 

©H£»S^iiniC#5*»©&«^©J£ftlcJ:0. - 

cfcuttsns©-?. mffij£»T©»ffi)j«teih3n. « 

[0 0 16] *&, {MK8«®*&K:I£ ftftMfcJ; 

v&mmo&mtmfiazmtiiznz. c©t#. 
HffibJuiBitsnscifcj:!), &i«©*sjg«fc$si£ 
«atf«wstt>w&Ti,. #«©«mi2SWBfs»)fie 

[00 17] 

i o o i 8] u i k. *x«i®*ft&4 • frmmm 

©*IS0l©Jgffi0-p<&£. 02 fit, tfU»fcft50ftW-6ft 
[0 0 19] HK*^T, 10. tzt*.\i>'-bK<DoJ 

a*^- h i ©Tffiica&gsw&ffisnxst i2# 
■»*anTv»s. • &®m®msvmiMz 

fit, S^®2lctt|i(IK->-h (H^Brl*) #tetf$nT 
US. «»->-MIZtt. **H (&£4TCtt2fl) © 
PsP6B3a, 3 b##j£Snt*0. cn^©Mn8l53 
a, 3b*«5J;3fc«#*S4a, 4b b 
li-*l:MSnTlr>5. C0ftft:ft!B4 a; 4 b 

«. ±#ttTis«tt©^«s^rLTfeD, im<vm. 

5 a. 5btC©35«5a. 5 b©£8& ( fcji||gBBfiD8B3 
a, 3b©ft«£S#|8&£lc»|^*ttKtt©#l8tB 
#6a, 6bt*6*|*anTt»*. j8#£$4a, 4 
b©3S«5a, 5b©(«}Ile;lt *$S@B£f?Jnffl@ffi7 
a, 7 b#t%9ttttSnTfr><&. C©Sffi7 a, 7 b 
tt. SS4a, 4bWCH&sn*«»K»UT««W 

fc«aiLfcttfin?a»t6nTv»s. ;©ii7a, 7b 

©T^rfieiCS«¥ffi!K©j@»«flg»iS? 8 a, 8 b*l 
EB3nT»«. fl#&£ft*?8a. 8btt. 
©•fe75yi>X. 7y$ft^7^M§©ES8(S(© 
WffllCttffi*H»t!t«ifii:&oT^*. £©j@#ttfiffli 
^78 a, 8b©«ffitt§S4a, 4brtC*fct*n* 

Klg»jj|?8a, 8btt, mK\u,1s\rmw&\zZ.r>lR. 
S5a ( 5b^^tt#fig8SW6a, 6b(c«L-T3£^3 

[0 0 2 0] Sfc. K##g4a t 4b©^«5a, 5 
blctt. ^®l$j«ft:§||4a, 4bi^(caALfc0. «t 

*«4a, 4brt©^#*ffla5Lfco-r.5rc«e)©oi^ 

9 a , 9 b ©ft«OK»A«fl«^Bfl!«B«(ff izitft 
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(4) 

5 

ffi;*ft3. Sfc. lSE9a, 9b036«aicHHa«0 

[0 0 2 1] ±S2SiPffi3 a, 3 b£GTZ>®%4 a, 
4bt, ^©«S4 a, 4 b£0rt»cmt^nfcitiifE« 

EWDnffl©«S7a, 7b&z}mmmmm?8a, 8 . 

b mm • ft&SlBuiry hA, BtffllifcS 

IC. r?0»ftK£-fc«a=:?hA. B;mt<E>ftT 

[0 0 2 2] $f h 1 ©±ffi (^^ffi 2 t\mMW 
©ffi) ©£#£84 a, 4b.tf<E«SftTl*fc^ttBfc 
fct. ±IH«tt7a, 7 bl^itSg«E^JnLfc»). 
tt«U9R? 8 a, 8 bloB*iM*fttt*®ftMtt«* 

amms 1 0 «QK 0 tttt 6*ITV»*. 
[0 0 2 3] ffii&ggl OOWWfctt, 0311*3*1* 

DTzm%m!kmi oa, coa^«58*Ei»io 

a CftflflBttftftttr ««&*©£ 1 ©mM 1 0 b. fit 
EttftMM a, 4 b©«®7 a, 7 b R8K:«fig£# 
A«fc©©*MS©82©«8[l 0 cswawsn-cn 
». )Bt&S£la]?&10alCl*. fctJttf. j@ti£?gl6 
®K£, COfiftt»BEIK»-&«>]BWECAff4«¥ 

tlfcH^iff) . ft*. JHl©*«10btSI2©*il3 
1 0 c-fctt*«ttCI6*SftTV»*. Sgi©«is 

I '0 b £8 2 ©«g 1 0 c ©-tn^nfcM UTit?iJC K 5(7 
?> :! JX2®frt>ts.Z>% : f-X'(y : 5-\ 0 e, 10f«t« 

^^nr*D. ffiidssi ow^wtgffluxs^^n 

^m^-Ty^l 0 g©j§fftCJ:DaU ©mill Obi: 
jg2©«H§U 0 cA^tC^>*7Stl5. ft*, Si 
©Sag 1 0 b 2 ©€if 1 0 c fc«Ar«a©fW* 

[0 0 24] Kffi«#®$4a, 4bOti7a, 7b 
*6B. *ft€ni!ffi«ETO!!**l 1 la, llbAt 40 
SfflSft. -#©$J§il 1 aiitfX-f7f 1 0 f £^ 
LTSS2©®ii.l 0 cWI^ICjgiKSft. «S£©SI8 

I I bttftwpcswans. at. j@wi£JgSifiiT8 
a, 8b*6tt. -tn*n-#©«*wi«»<wi*ii 

18l2a-l, 12a-2, 12b-l, 12b-2 
*«»aisn, #fil2a-l, 1 2 b - 1 tt. KSftgg 
l 0 rt©jSWiS56*®K 1 0 a©-^<0U*<S7-»c»K 
sn. S8il2a-2, l 2b-2ttfl*ifcft£llttl 
0 a©ffi^©fflA«Tlra«$n5. ft*. jB^i&JgSS 
**8a, 8bOiiStf3tll2a-l, 12a- 50 



8l»¥6-7 0 9 8 7 

6 

2, 12b-l, 1 2b-2tt, £gg4a, 4brtlC$ 

&»»*f»TK**nTV»*. ftlTHl C*t»TI& . 
iil2a-l, 1 2a-2tt*tll 2a£LTll®T 
H*LT*0. ««12b-l, 1 2 b - 2 «S|iES 1 2 
bttTBJ&THSSLTHS. 
[0 0 2 5] ±x£Lfc3l<|&fi:5- • #fc£l!S#eB£ 

ffifflbT«i»sje4r5«^©«fflffieiK^^TR^-r 
[0026] ar. kink* • mmwmnm'y- 

EfflSi*. »a->-hl©«3g® 2 At 

ii#-rs. aatf9a, 9 b* 

**WWB4.*. -4brtlCiiA-r5. HftfflttAfitJSU 
T#«g88**6a, 6b*t#t8U iSM4a, 4bft 

ttBfa*©x«jT)»fc$ns. 

[0 0 2 7] «iEX-f 5/^1 0 g$*>£T-5. 

cnt«to. ti^x-f -y^i o c, iof»>ta 
o, tS7a, 7 braiiisaEaEdswiHisns. at. 

fi*ttft£lalll 1 0 a#n*«MttU flSttttftft* 

ifimm&mm? 8 a, 8bicit*£ft«. 

T. 8 a, 8 bA>5J$B£«tft58±U 

£©j@*&tt&liA£mffi7 a, 7 bOSDErfclMtSft 

[0 0 2 8] «ffi7 alCjESfc «ffi7 blcAStt^ 
IlD S ft SCilC ,};?>. «®7a-£tl-ffcJ»-£(«ajl8 
-A Jf 7 b£fr>3lftflMBftaKtf*Jft3 

ft. z. om irft o Tia»e«ttat«Eft*. -#©««*£ 

S4art©$ft©«t«©jE»CWSl/TV»5«JgjO«. £ffi7 . 

b icEnjDSftrt^fis&icgi^ftT^fltA&ajiu-r 

4{MU«rtlciMftT*. -Tftfc-6. J: 
mtAmXtsm. £©£*, &«Alettj@#&Jgffi)3iS 
*8a*6«*»iMMt*ftTtt6©T. MlteSffi©S 
»*^!()L-TS»©^aWftlSISfifii7>t<STL. Hftjjt 
Sftfflfiirt I* jiA < ft-5 £ £ fcfc, 4«:iBia(*3©ft: 
fflt^lS©SBjfi»ST©*taLl<ft.5. SfciBWiS 
©SftlcAO. fit>«^ta©SfWA)t*ffi©SIHil/*> 

■Kft « z: £Rtf AJ»©gS©iS««i8!»*<»35Sfta 

sjfjrc£*5njtg£ft5. aw««i»-c«aisfs 
■c«*ftsft. &M<D&mftim&n<D'j>i3.\,mm 

«©@ ; tffitn:jfi<*T€TU. BUD«fl£t:«f 5«iB© 
«G ^#*^ft < ft 0 BrS©fi©l6»S^UTJ8^-r 

*iB5WSft*ror. **©«:». §s^^&#3ft 

r-©JI«cz)K»RtKCftK:ff5*»©&»rt'\©St 
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co 0 2 9] zzr, m&mmz&z&m<Dn%.&tt 
coo3o] am •^jvx^'OT.omzmmL, 

BCg 3 cm©PJf8j2 l©ffflfc£J»2 2T2#T*«fc5 

* 2 3 HWcVtc 8LmmM<r>m<0R£ 10mmx 
1 0mm©¥«^®«»SB!i^2 4&tfiS5i)Sfll5£ffl© 
«ffi2 5 £ESU ^»<DrtffliJ©ffifcMlSlSffi2 6*E 

CO 0 3 1] ^flf«Ki«^[Ctt. /Vl>Zi®5 0 0ms CO 

i o i @asu\-7^u ^s^ffl u 
^«^fi^««ets 2 7 o nm& 25,26 

fittS^«2 2©M«IH^64aftffi*2 3S^UT«I 
^5 1 7 0kHz, 2 2VCDieWiSl^^&ftl&t 

x, iS^sm^$^43ti-^fS2 2(c$yr*ie^iSfflst 

£fT-p£. 3&TOW, 7fJ»|«*±tH3D- 

■ipjKD/vvz&zmb, fc±ftm$A,-?imz-£ 

co 0 3 2] mm m&&o&mM-km*zmitLii: 
©*©£*«#£«. mmi^mmrm2ikQ-c$>o 
ft. ®~&PrT?2 mmm&m^itmmLtc 

*<> ttZm—mZTiiVtt. znizMLT. 05 (a) \Z 

mm (b) ic*t«fc^ic ewi^flaitii^esiBfiti 

lftmz&l 0kQt*55 0%©fllT 
*©&, jBtiS£2|elflg«LA:ie« 1 

©«£#?£. gi^7&, ifi«ft!Sttas©&«£«18 

KtKftSftfca^fc. Sfc, &J»©#H/I£$ra8tt«) 

CO 0 3 3] ±5tB©*«^f,W.5J;5fc, fi^i££!Ilf 
T5 £ t IC«t OS*©SmSln;^'lB(C<£T-r S d i*» 

co 03 4] tzzr, mzm*<rz£5\z> ±ie«iffi7 

a, 7 biCttilSSSffi*<Pnin$ns©t?, @ffi7 a, 7 

£#<5Tf ssn^&sat. *$mmz&\,*Tte> m% 

mt%M7 a, 7blCt>l*fStlTU-5©T?. Iffi7 
a , 7 b ©^ffii6^TI»aBISSit*^4 LT#ffi*WS??8 S 
tl> «ffitLT©t8ie*tfiT1-.5C:i:^K # 
MHti7a, 7 b©«ffijE#£t;ra±£c<, 
SKTfc^^-r*^, C©*lt©t*3fflffi>fei@^iS©R8MK 
<fc9Kr±£ft5. 

C 0 0 3 5 ] #5g9!©iSS1MS:-£ • #SSU^eiC J; 0 ft , 



> #H¥6-7 098 7 

>, ^>F«-», yh^P7x>, JIfe*j;W7*o- 

[0 0 3 6] ±^L.fc«te>lC*llil«sj©S|i»S-¥ • #S 

ioo3 7] *c ±K5bfcHtiS4 • frm®£mz 
ffiffl uT*ffisa?®-r?.«^©ffifflsi®»c^^Trat 

^^©sfieitSb - 

[0038] $i\ mmmstnmz. mm 

• ft«t&JRgl©i£;i->- h l ft £ffJ«->- h (05Si* 
f) Si(HILT^M2$ga$-&. fiSgx-M©8! 
£®2£flU|g©&itAl::B£tifS. fti££iaffl8S 
tt> *fc. ffiSS9a, 9bA>e>Na. K, C 1 §©« 

a. 4 brtC^S-e:?). ^{c, migX-fy^Sl Og 
%*>t?5. cnir«kO. lt&7a, 7 bRBItitiSfl 
JBEtfWSnStlS. St, jg^»5g±[IJK10a#li#£ 
PB&U )8*^l^^j@®Sfl§Si^8 a, 8bt 
mZtlZ. L&AioT. iS#»liS!l*^8a, 8bA» 
6f*HWK«»»4L., r©ja^«EB^»Ait|fii7a, 
7b©jPWtclWSns. 

[0 0 3 9] ^S7 akHESBE, «ffi7 bCftttJEE^ff 
iDSns^ttCtO. ®B7a-®»a-^«-4«:|a 
tt-&l»-tMPfJt-*ffi7 b tV^iSSSagUiK*^^ 

«SH4 a t^*-r2.&(g©4«:iM^©«:fS©^©ft(w 
ffif®bT^StiS!4t, Sff7 aCBJJPStlTHSiEStt 
K3iamTft«A£S®LT*#£Sg4 al^©««p»lc 

Tmwznz: ;:©tt. 'isitAi:»ie*ik&iwf8 

UT#»*t&J)rAfflSffiiSffir*T»*tfll,S< & 

•s 1 1 h \z. A«r©»aw* wasstAJiiiT 

#£5§4 a|*glcSlt$ns</«c5. *fciigig©p|j)tc 
gt>«mS$i©^^S»S®©|5l|«IL3!iHtfcft® 

mm&zn. s^fcftgg©t>ict>v$^icfiv>s 
^n, &»©«afift*t«#s©iP'a:t^i8*sr©a^ 
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(6) 

9 

•5. 

[0 0 4.0] *fc, «»»fc«tDM7aRtf<CJtrt"C 
©#«fc±«»**TSKrJl:T*.Bc:fctt. m&A<D 

[0 0 4 1] M©l»$84bl:H *#2|PS4 aT 
[0 0 4 2] &#$884 a, 4 brt©«*Snfc#* 

oman. «tt©a^«f#ffiic«tt)*m©«», tt 

[0 0 4 3] ±« Lfc<fc 5 lC*HIB«!l©ai4W84 • ** 

[0 044] ±34LfcjfelMIK:*^Ttt. £3© a? 
fttfc— k±IC. -^©SG&g^ • #»t=y h£Ktt 

[0 0 4 5] *a©ffiSf^-h kfcH^&k©* 
aflfcOMWR*' fflttu:? k©S«ffi, ^jS^jfiSiii 

[0 0 4 6] itc, ±a©aat«fc*v»Ttt, &a©& 

Kit. »«»Cf3*{r^«^UTft«ifc«£EftBlftrr 30 
[0 04 7] 

[&«©*«] ±mhrc£$\z. *«»!t±ntf. «jk 

Q AJf ©«««ft»WStlRt«l«H(i[*«T 
S*TV»*©T«. fi^«ffi"CSI<K»©tS#*^B*«©« 

[02] 



& B 




#IS¥6-7 0 9 8 7 

JO 

V&1»m*<ff3Cb1fiTlSZ. *&. EPJOSJEE£<S< 

-eta©-?, iMMte***a&«*4*.ai:fciJ*ftv» 

[HB©ffi*&R9I] 

[0 1 ] *3E9!©iiiK>&-§- • tWBt««SB©*««l© 

[02] A*fcisoftit6n&«i8ft*-reaiic*T 

g&8$ ■ {HRIiyraB©x-x«tttrraHTfc«. 
[03] #?8§fl©gW£# • fm«KB©«&BB 

[04] !Btffc«Mtt£l«»Lfc^©£J*©*Stfi 
ft©*fl:*««1**fci5©SMISEB*wf*a;HTf* 
5. 

[05] j8S8t£JII*Lfc«£©&J*©Sftigfi©fi 

[06] -f^->k7*u— tfojracwrrftflB-et 

1 h 2 3 a, 3b-Ha«. 4 
a, 4bHK#£8, 5 a. 5b-XtR» 6 a, 6b- 
ttiBStt. 7 a, 7b-««, 8 a, 8 b 

3§T, 9 a. 9b-S9t. 10HUMIK 10 a- 
jB«ft5S£lsII&. 10b, lOc-m lOe. 10 
f-B^X'f 5>?\ lOg-tlX'fyf, 1 1 a. 1 
lb, 12 a, 1 2 a- 1, 1 2 a-2, 12 b, 12 
b-1, 12 b- 2 3t£L 2 1-HB, 2 2 

2 2 4-jBBttSn*?. 2 4, 2 

5, 2 6-Btk 2 7-MfnMmnea. 2 8 -ess 

5S!fE8t2 8 



[06] 




+ -■»- + + + - + - » 
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(7) 



8flB¥6-7 0 9 8 7 





-673- 



(8) 



#&8¥6-7 0 9 8 7 



[04] 
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